Objective: This paper aimed to study the relationships between clinical systemic lupus erythematosus (SLE) symptoms and indexes of blood, renal function, liver function and immunology.
INTRODUCTION
It is well known that systemic lupus erythematosus (SLE) is a typical chronic life threatening inflammatory autoimmune disease (1, 2) . Systemic lupus erythematosus is characterized by excessed release of autoantibodies which might result in end organ damage (3, 4) . It is estimated that the SLE incidence is approximately 50-100 per 100 000 people with a ratio of 9:1 in female to male (5, 6). Currently, a large number of investigations have devoted into SLE, and great improvements have been achieved in the diagnosis and treatment of SLE (7).
Currently, diagnostic criteria for definite diagnosis of SLE mainly include clinical symptoms, biochemical indexes (blood parameters, renal & liver functions indexes and immunological indexes).
The clinical symptoms are commonly the first manifestations of SLE, such as facial redness, rush in trunk and limbs, thirst, arthralgia, arthritis, photaesthesia, oral ulcer, oedema, dryness of eye, alopecia, fever, raynaud phenomenon, pericarditis, pleurisy and multiple serositis (8). In addition, the biochemical indexes, including blood indexes, renal and liver functions indexes and immunological indexes, are very important evidences for finding early stage SLE (8, 9). There are might be some potential relationship between the clinical symptoms of SLE and biochemical indexes. However, there is no report about the relationship between clinical SLE symptoms and indexes of blood, renal function, liver function and immunology.
Thereby, in this present study, 117 SLE patients were enrolled and the adaptive lasso analysis was used to analyse the potential relationship between the clinical symptoms of SLE and biochemical indexes. This research has significant reference value for the early diagnosis and prognosis of SLE clinically.
METHODS AND MATERIALS

Subjects and experimental protocol
Total 117 patients admitted to the People's Hospital of Xinjiang Uygur Autonomous Region with a definite diagnosis of SLE according to clinical symptoms and biochemical examinations.
The basic characteristics and clinical symptoms of SLE patients are described in Table 1 . All the patients collected were required to read and sign an informed consent forms voluntarily before enrollment and all our experimental protocols were approved by the ethical committee of the People's Hospital of Xinjiang Uygur Autonomous Region (No. 201306-s007).
Furthermore, vein blood samples of the SLE patients were collected. The blood parameters were analysed by automated haematology analyser including white blood cells (WBC), red blood cells (RBC), platelet (PLT) and haemoglobin (Hb) [ Table 2 ]. The renal and liver functions indexes were determined by automatic biochemical analyser, including creatinine, albuminuria, cylindruria, urea nitrogen (BUN), hematuria, pyuria (Table 3) (Table 5) .
Data analysis
The data of clinical symptoms and biochemical indexes of SLE were regressed by using adaptive lasso and the adaptive lasso estimator was expressed as previous report (11):
are the adaptive data-driven weights, p is the number of predictor variables,  is the tuning parameter.
Due to the disease status is a binary response which follows a binomial distribution, we used LQA algorithm to obtain the sparse shrinkage estimate based on generalized linear 
RESULTS
Relationship between SLE symptoms and blood parameters
As can be seen from the Table 6 , |βj | values of the relationship between SLE symptoms and blood parameters were shown. The results indicated that pleurisy is closely related to the RBC and Hb with the |βj | values of 0.0045 and 0.0168, respectively.
Relationship between SLE symptoms and renal functions
Relationships between SLE symptoms and renal functions were described in Table 6 . From the present results, pleurisy has a close correlation to BUN with the |βj | value of 0.0064.
In addition, the present results also showed that oedema is closely related to the albuminuria and cylindruria and the |βj | values were 0.0198 and 0.1170, respectively.
Relationship between SLE symptoms and liver functions indexes
As can be seen from the Table 7 , relationships between SLE symptoms and liver functions indexes were described. The present research indicated that alopecia has closely correlations with liver damage and AST (|βj | values were 0.0033 and 0.0104, respectively). Furthermore, fever is correlated to the liver damage (|βj | values were 0.0011). Besides, raynaud phenomenon is closely correlated to the TG with the |βj | value of 0.0012. 
Relationship between SLE symptoms and immunological indexes
DISCUSSION
This paper investigated the relationships between clinical SLE symptoms and indexes of blood, renal function, liver function and immunology for the first time, and found that clinical SLE symptoms are closely correlated to some biochemical indexes including RBC, Hb, BUN, albuminuria and cylindruria, liver damage, AST, TG, SSA, AnuA, u1RNP, etc. Thereby, the present research indicated that these biochemical indexes might be closely to the prognosis of SLE and it is important to control these biochemical indexes during the treatment period.
Because the disease status is commonly affected by a small number of factors, penalized regression would shrink some factors of coefficient vector to zero, which indicate that the corresponding factors are not associated with the disease status (11, 12). Lasso is a useful technique for simultaneous estimation and variable selection. Furthermore, adaptive lasso is a novel version of lasso whose weights is used for penalizing different coefficients, and it have been demonstrated that adaptive lasso could be used to select the significant variables while filtering the weak ones (13, 14) . In this study, adaptive lasso was used to penalty function which can adjust effect of some factors by different weights and |βj | >0.001 was used as the critical value.
It's well-known that SLE would result in multi-organs' disorders or damages, such as heart, liver, skin, digestive tract and kidney (15, 16) . Therefore, SLE leads to various biomarkers of the function of multi-organs. Finding the significant biomarkers of a disease is essential for the controlling and treatment of this disease (17) . In this present research, based on adaptive lasso analysis, some significant biochemical indexes have been found to have close relationships with the clinical symptoms of SLE, and these indexes including RBC, Hb, BUN, albuminuria and cylindruria, liver damage, AST, TG, SSA, AnuA, u1RNP, etc. Importantly, these biochemical indexes might be closely to the prognosis of SLE and therefore controlling these biochemical indexes during the treatment period might be beneficial for treating SLE.
CONCLUSION
In conclusion, the present study indicated that some biochemical, including RBC, Hb, BUN, albuminuria and cylindruria, liver damage, AST, TG, SSA, AnuA and u1RNP, are closely to the prognosis of SLE and it's important to control these biochemical indexes during the treatment period.
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